TV-' 



FILE CO"V 
NO 



ITATIOKAL ADVISORY COHUITTEE FOR A3R0KAUTI0S 



c 



copy 



ITo. 433 



SOLE GSRLiAII GLIDERS OF 1920-1923 
Sy Alfried Gymnich 

From "Der Gleit- und Segelf lugzeugbau" 



Washington 
Octoter, 1S27 



NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS.' . 
. - V TECHNICAL MEMORANDUM NO. 433* - • * 

SOME GERHAJI GLIDERS OF 1920^1923.* 

Pelzner "Heng Glider" 

This glider (Fig. 1), whicii wo.s designed and built by 
Pelzner of Nuremberg, gave a good account of itself in the 1920 
and 192:1 Rh on contests. • Its relatively siraple construction and 
lovr. Gbstj together with its light v/eight and ease of taking apoxt 
for . trraisportation, rendered it an ideal" aircraft for sport. 

The upper v^ing was. staggered a little in front of the lower 
wing, though - its chord was the same* Each wing had two spruce 
spars with. ash upper and lower flanges in the following dirnen-- 
sions: Front spar, upper and lower, 4 x 0.5 cm (1.57 x 0.2 in.); 
rear spar, upper, 3.6 x 1.1 cm (1.42 x 0.43 in.); rear spax, ' 
lower, 3..5 x 0.8 cm^(l.38 X 0.31 in.)- - The struts were attached 
to the widely • separated spars and the cells thus formed were 
braced 'vrith'^steel wires. The lower wing had a s'light dihedral. 
• The wings were separable in the i/iiddle" for transportation. They 
were held together by - four ' screws. The- longerons, which connect- 
ed the tail with the wings, were about' 40 cm (15.75 in.) apart, 
to allow room for the pilot. These lohgorons were braced by di- 

. agonal > '"Ires and were supported in front by two rods running to 
♦Translation from Chapter 3, "Der Gleit- und Segelf lugzeugbau, " 

by Alfred Gymnich. Published by Richard- Carl ■ Schmidt & Co., 

Berlin, 1925. 
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the upper ends of the rear inner struts. The rudder control 
cable passed over a pulley .in front and was v/orked by the right 
hand* The stabilizing surfaces v'ere doubly braced. At first 
the vjings v/ere covered on only one side, but were subsequently 
covered on the other side also. • The spans of the several hang 
gliders built by Pelzner varied between 5.4 .and 7 m (17.7 - 23 
ft.),' with a wing area of 14.0 « 16.5 (150.7 - 177.3 sq.ft.) 
and a v/eight of 9 ^ 19 kg (20 42 lb.)* Fnen taken apart, ready 
for shipment, the glider made a package 2.7 m (8.86 ft.) long, 
1.4 m (4.59 ft.) high and about 50 cm (1.54 ft., or 19.7 in.) 
wide, so that, under certa.i^ conditions, it could be carried by 
railway as persona.1 baggage, Under the most favorable condi- 
tions it had a lift-driig ratio of 1:6. in still air. 

•1921 Dresden School Biplane 

This glider (Fig.2) was designed by .K. mttray, R. Seiferth 
and R. Spiess and built- by the Dresden Aviation Club in less than 
two months. The upper wing had a span of 8 m (26.25 ft.); the 
lov;er v/ing, 6 m (19.68 ft.). Both wings had slight sweep backs." 
The upper wing was continuous and was partially supported by a 
cabane, while the lov/er v/ing was interrupted by the fuselage and 
had a dihedral angle. It la.y o.bout 25 cm (9.84 in.) above' the 
ground, where it joined the fuselage and about 40 cm (15.75 in.) 
'at the tips. The incidence or angle of setting of the lower wing 
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was somewhat greater ^ tliau tiiat of. the upper wing. Each wing had 
two box p-pars 4 crn*(l.57 'in. ) v^ideand 6-S om' (3. 36-3- 54 in;) 
thick. The side walls were holiov/ed in; The leading edge of the 
iTiedium- thick v;ing3 v;a5 covered with two layers- of veneer- glued " 
together so as to give- it ' good ''x^enetration. The lower vritig was 

'^staggered slightly bacbr/ard. ' The .caoane struts were made by- • 
gluing the two" halves togs^ether.- They were strearfilihed, hollow" 
and wound with linen. They were fastened- to one another and to 
the fuselage without fittings. In fact, the only fittings on the 
whole glider \v6re for the wing stmts. The fuselage was approxi- 
mately square and 1-ad a -maximum cross section of 70 by 70 cm ' 
(27**56 in.). It was streamlihed longitudinally, the stern being 
bent upv;ard "b-o protect the elevator. The fuselage v/as covered 
with, fabric 'and tapered backward into a .horizontal wedge. The^* 

^'elevator and rudder ■ v/ere operated by ■ ropes. Banking was effected 
by warping the wings, although they were* doped. The strong land- 
ing gear consisted of ^ two laminated wood funn:ers separated by the 
width of the . fuselage. They v/ere joined 'by two ash. arches cross- 

"wise to the fuselage. -.In addition to the ^ elasticity of the run- 
ners, blocks of rubber^were emploved as ^ shock. absorbers. Though 
of" light weight" and .very xiexible,,this.: gliue'r was v.ery strong, 
as was dononstro-ted by its .many, lo.ndings on va.rioug. kinds of- :. 
ground, including newly plowed- fields. The runners were attached 
to the fuselage only by gluing. and binding. The empty weight of 
the. glider was 70 kg (l54. 32. lb. ) , so that'with a pilot weighing 
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70 kg, its Y/ing loading was 8 kg/m^ (1.64 To. /sq.ft. )• 

This glider proved to be especially V/ell suited for school 
use. Many pilots v/ere trained on it and flights up to ten min- 
utes* duration and 3 km (lc86 mi.) v/ere made with it. Several 
hundred flights were made without any particular damage. It par- 
ticipated successfully in the 1921-1923 Rhon. contest s, but V7as 
seriously damaged by a fall in the last contest. 

■ 1922 Darmstadt Glider . "Edith" 

This glider (Fig. 3) was designed by members of the Aviation 
Section of the Darmstadt Technical High School and also built by 
them with the exception of the fuselage. It was originally in- 
tended to be used only for school purposes, but made excellent 
soaring flights in the Rhon contests© 

It was a high-wing monoplane with fuselage struts. It had a 
span of 12.6 m (41*34 ft.), a length of 5.5 m (18 ft.), and a 
height of 1.5 m (4.92 ft.)» The chord was 1.35 m (4.43 ft.) and 
the wing area 15 m^ (161.46 sq. ft.). The upper cairiber of the 
wing was 17 cm (6.7 in.) and was the same throughout. The wing 
was divided in the middle and had tv/o spa^rs. At a distance of 
2 m (6.55 ft.) from the middle in each direction it was braced 
to the bottom of the fuselage by a pair of pcirallel struts. In 
order to obtain good penetrB^tion, the leading edge was covered 
with plyv/ood. The wing had bo.th main a,nd intermediate ribs, the 
former being 30 cm (11.81 in.) apojrt. The spars were braced 
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against. torsional stresses by diagonal struts. Banking was ef- 
fected by narrow rectangular, ailerons, \?liich were hinged to the 
rear spar. The fuselage v/as 5.15 ni (18.9 ft.) long. It had 
strong bullsheads, without diagonal brace- wires, and was covered 
with plywood.' At the pilot's seat it had' a. five-cornered cross 
section, which changed farther back to a' rectangular shape and;.-.^ 
then tapered out to' a horizontal wedge at. the stern. The landing 
gear originally consisted of two ash lunners extending. 30. cm (7.8'; 
in.) below the. fuselage, but these were subsequently replaced by 
one central n.inner. ' The 1.5 m^ (17.22 Gq.ft.) elevator had a 
damping surface' ( stabilizer) of 3.2 m3,..(23.S8 sq.ft.). The rud- 
-d'er had an area of 0.4 rn^ (4.31 sq.ft.) and .the fin 0.45 m- 
( 4.84 sq.ft. ) • The total weight, of the glides: was 90 kg (198.4 
Ib^.)* ■ The wing loading was about 11 Icg/ni^ (3.25 lb"./sq.ft.) 

Excellent, results were obtained in the 1932-1923 Rhon cbn--^'^ 
tests.. ""It was found that the glider was. exceptionally well qual- 
iif ied for static soaring. . In the 1923 contest Spiess attained 
the greatest flight diiration. of ■ i hr. 17 iriin. ^ at one' time re- . 
lYiaining motionless over the slope for 15 niin. 

; 1923 DaiTTiStadt Glider "Konsul'.'- ^ - 

The "Konsul^^ was designed b]/ Botsch and Spiess, and built by * 
... -.v: '* . . • ^ (Fig. 4) . • - . ■ 

the ''Bahrioedari Ccnip-any of Darmstadt/ The design was based , on 

two- different principles- On the one iia.nd^ it ms. sought to util- 
ize the variations in the slope of the v/ind ( Knoll er-Betz effect) 
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and^ on the other tiand, to develop static soaring flight with es- 
pecial-attention to distance flight. This glider was an .overhung 
high- wing monoplane of 18.7 m (61.35 ft.) ^^ian and 1.2 m (3.9"4 "ft.) 
chord, corresponding to an aspect ratio of about 15. In spite of 
its great span, it had no struts and only one wing spar. The lat- 
ter was box-shaped in the 8 m (26.25 ft.) central section and I- 
shaped in the outer sections. The leading edge, from the 'top "of ■. 
the spar around to its bottom^ w?^b covered with plywood. ,The . 
Spar junctions were made with sleeve couplings according to the' 
Junkers system, the false spars being connected by cone-bolts. / 
The prof ile used was the Messerschmidt "S 13" (Gottlngen 535) i;^" 
It . tapered rapidly at the outer ends and \ms kept symmetrica.1 by * 
reducing the angle of incidence or setting, in order to. obtain a 

perfect waiting effect and more favorable lift distribution. The 

- V. 

ailerons were so connected with the steering gear that, when the 
rudder was not deflected, they operated in the usual manner. . In, 
steering to the right, however, any warping maneuver of the con- 
trol stick actuated the right aileron more than the left. one. ' 
In steering to the left, this action ^^^as reversed. With the 
enormous span, such a reinforcement of the rudder by the ailerons 
seemed very opportune. The fisl>- shaped plywood fuselage had sharp 
edges, both above and belov;, which produced the necessary keel • 
effect. The central runner was covered with fabric, carefully. - 
protected against shocks by winding with rubber cable. The wing • 
area was 22 m^ (236.81 sq.ft.). The estimated weight of 130 kg 
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(287 lb.) was apparently somewhat overrated, which would partial- 
ly explain the unexpectedly high speed of the glider • The best 
lift-drag ratio was 1:21.4 at 14.8 m/s (48.56 ft. /sec.) flight" 
speed. On September 29, 1923, Botsch made, on the Konsul, a new 
world's distance record of 18.9 km (11.74 mi.). 

• 1921-1922 Hannover Glider "Vampyr" 

At the suggestion of Professor A. Proll and Engineer H. Dor- 
ner, this glider (Fig. 5) was designed by the students Martens, 
Hentzen and Blume from a rough sketch by Dr. G. Madelung, and 
T/as built by the "Hannoversche Waggonfabrik. " It was an overhung 
high-wing monoplane of 12.6 m (41.34 ft.) span by 1.45 m (4.76 
ft.) chord and had a wing area of about 16 m^ (172.22 sq.ft.). 
Its mean aspect ratio was 10. The wing consisted of a middle 
section of 6.6 m (21.65 ft.) span and two end sections of 3 m 
(9.84 ft.) each. The Gottingen profile 441 was used, which had, 
in the central section of the wing, a maximum upper camber of 
25 cm (9.84 in.). The end sections were tapered. The angle of 
incidence (or wing setting) to the upper edge of the fuselage* 
was zero. It was on the Vampyr tha.t the method, subsequently 
adopted on all high-grade gliders^ of constructing the wing with 
a single spar and covering the leading edge with piywood,''was • 
first used. The spar was located in the line of mean pressure 
of the wing and took the form of an I«girder with pine flanges and 
a plywood web. fhe ribs, in the lattice-girder construction 
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method, were made extremely light. Nevertheless, each rib could 
stajid- a load of 40 kg (88.2 lb, )' without breaking. The maiii ribs 
were placed 50 cm (19.69 in.) apart-, with one oir mote intermedin 
ate ribs,. -accO'iKiing to the magnitude of the air forces. From 
the spar back, the wing was covered' with light fabric, well 
doped and varnished. The wing was- attached 'tb the fuselage at 
three points. The main forward fitting. united....the wing, spar to 
the main fuselage bulkhead by means of a bolt. Both rear fit- 
•tings- rested on the ends- af two reinforced rods, which held the 
rigid' front part of the wing and lay on the upper fusela-ge lon- 
gerons. ':'Each rod was' in turn fastened by a' bolt* -to- a fitting, 
secured to a fuselage* bulkhead. The'- strbhg fittings were easily 
acce-ssible through tra.ps^, to facilitate quick assembling, and 
were SO' :*secur-ed that, 'after- loos-ening* the* baits j ' the wihg "co'u'ld 
be shifted- so' as to- r emedy a,ny nose*-^ or tail-heaviness. • On each 
side of the fuselage the wing' spar' wa's' connected with the main 
bulkhead by a short stroiig strut, in order to protect the wir^ 
fittings, which covered only a narrow base, from possible ex- ' 
cessive stresses. The end sections of the wing* were likewise 
joined to the middle sec-t ion at three points. The flanges arid' 
web of the wing spar- were- each held by a fitting which transmit- 
ted the bending and latera,l stresses to a bolt situated at the 
height of the flange. A second- fitting, with a bolt on the 
false sp8.r, transmitted the froiital pressure and shared the tor- 
■'sional stresses with the fitting of the main" spar. ' These junc- 



N."A.C.A. Technical LCeiEorandum No. 435 9 

tions v/ere also easily accessible. In the first model of the 
Vampyr in 1921, the trapezoidal end sections of the wings had 
the usual ailerons. In the 1922 model, the end sections were 
rectangular with a slight s\veep back. The ailerons were omitted 
and y/arping v/as effected by meajis of an a-lijiminum tube v;ith lat- 
eral arms and the introduction of flexible rods into the wing. 
The balls used to protect the wing tips in the 1921 model viexe 
likewise omitted. Curving flight was facilitated by the eliniina^ 
tion of the inertia moments due to these balls. The fuselage 
showed a peculiar type of construction, which proved very suc- 
cessful and which was subsequently much imitated. Rectangular 
in its main dimensions, the portion of the fuselage behind the 
pilot's seat was slanted shpjrply upward so as to obtain a greater 
angle of attack in starting and in landing and tapered out into 
a horizontal wedge. The front portion of the fuselage was slant- 
ed downwojL'd. It consisted of strong longitudinal ash strips and 
transverse bulkiieads, triangular at the. top, forming a stream- 
lined frn;aev;ork, vjhich v/as covered with plywood and gradually 
passed over into the rectangular stern. For all its strength 
and rigidity, the fuselage weighed only about 25 kg (55 lb.). 
The undamped elevator, whose axis of rotation lay in the central 
line of pressure, viras mounted on the horizontal rear edge of the 
fuselage. It was operated by a rod connected vnith the normal 
control stick. The area of the elevator was 1.875 ra^ (20.18 sq. 
ft,).' The rudder, which had, an area of 0.48 m^ (5.17 sq.ft.), 
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v/as operated by pedals and cables. It formed a continuation of 
the. fin-, which had an area of 0.3 (3.61 sq.ft.).. The Landing 
gear also differed from the custoiaar:/ one. It consisted of three 
balls, siliiilar to footballs, v/ith their axles inside the fuselage. 
One ball vas under the nose and the other tT70 slightly behind the 
center of gravity. '* ' ' " . - ' 

The Varnpyr is kno^m especially for the hour- long flights of 
Martens and Hentsen in the 1922 Rhbn contest. In the 1923' con- 
test this e.:ccellent glider ms unfortunately destroyed through 
the carelessness ox a nCw" pilot. 

^ ' ■ 1922 Hannover Glider . "CTrc if "; 

For- continuing the soaring-flight research of the Aviation 
Section of the Hannover Technical High School, begun v/ith the 
Varnpyr, the "Greif' was desi;^ed by Hentzen and liartexis (Fig. 6), 
again with the friendly cooperation of Professor A- Prbll and 
Dorner. The construction wis likewise again undertaken by the 
"HannoverDche Waggonfabrik. " It v/as sought to effect a consid- 
erable diiTiinution in weight with o. smaller span, in order to ob- 
tain a more maneuvcrable glider. Especial importance ¥/as at-- 
tached to reducing the air resistance. This overhung monoplane 
therefore exhibited especially fine lines. The ^Ning ivas made in 
three sections. The central section, however, had a span of only 
1.3 m (4.27 ft.) and was firmly secured to the fuselage as -a ■ 
cabane. The trapezoidal v^ings were each 5.15 ni (i6.9 ft*. )/mak- 
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ing the total span 11.6 m (38.06 ft-)» The wing chord diminished 
from a maximum of 1.8 m (5.91 ft.) to -1 m (3.28 ft.) at the tips, 
thus meJcing a wing area of 15 m^ (161.46 sq.ft.). At the cabaxie 
the upper cojnber was 28 cm (11.02 in.) and decree^sed uniformly. 
The v/ing had single spar combined with a rigid plywood leading 
edge. The spar was aJi ordinary lattice girder y^rith o- plywood web. 
The flcjiges and lattices, V/tiich ^verc especially stressed in land- 
ing, v/ero reinforced. The main ribs were 40 cm (15.. 75 in..)-, apoj't 
but light intermediate ribs were added to the front part of the 
wing. The plyv/ood tubes which, together with the spar, absorbed 
'the torsional stresses, terminated at about the center of each 
end section. Hence the wing tips w^ere not torsion-proof. In 
each wing tip the torsional forces v/ere absorbed by a- duralumin 
tube parallel to the spar and firmly .bound to the end of the l<at- 
ter. It was possible 'to rotate this tube and thus w^xrp the wing ' 
tips. This method of warping proved to be very effective. The 
lowor edges of the wing tips were protected by sheet duralumin. 
The wings were connected with the cabane, the sejtie as on the 
Vaiiipyr, The aileron-control tubes were connected by a clav/ 
coupling, =^diich enabled the so.fe transmission of the stresses. 
The fuselc^i;e wa,s spindle-shaped. The cabane had a cutaway for 
the pilot's head, the rest of the pilot being fully enclosed in 
the fuselage. The fuselage bulkheads were firmly held by four 
light longerons, since the stresses were exclusively absorbed 
and' troaisnitted by the plywood covering. The v/ing ^par was firm- 
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ly attached- to the rnain/pulkhead. An auxiliojry spar of the cab- 

■ane^lik.ewise. transmitted :the .stresses to strong bulkhead. From 

the spOvTs, stre^iiilined steel bands provided for the stress trans- 

of 

•/mission ■corresponding to.every.ca.se/loa.ding. -The- landing geaj: 
Lconsisted'.Gi only two tandem^ balls. The undamped el eva;torj' of 
1,8. 'iii^.;(l8. 33 .sq.ft. ) oj:ea, was actuated by a rod. The rudder 
w:as actuated- by . cables in the usual manner. ' The rudder ha.d on 
area of 0.5. .(5.38 sq.ft.).; the. fin, 0*6 -ra^ . (6;46 sq.ft.).' 

• In the 1921 cna 1922 Rhon contests numerous flights were 
ma.dey including three ..of - 45 minutes each by Martens, Hentzen 
ojid Koch, but the Grei'f did not equcl the V^iuTipyr, notwithstanding 
its better- aierodynamic design. ■ This f o.ct is ascribable to the 
..-poor aspect ratio cjid to- the complete : enclosure of the pilot, 
whereby the sensing of the air flow was rendered more difficult. 

1923 Hannover Glider "Ho" ("Pelikan^ 

The glider (Fig. 7) v^as . designed by,' the; student s Guiither, 
Martens and Meyer, under the.: supervision of professor A. Proll 
of ■ the Aviation. Section of the. Hannover Technical High School. 
.It was birilt by the "Ho-nnoversche Waggonf abrik. It was a remarka- 
ble development of the . Vejnpyr.^and- Greif but, unlike these, had 
ailerons for .the lateral control. The .wing had a single spar 
and Was made in- three sections. Its front portion was made into 
a torsion-proof tube in the. usual majiner by means of a plywood 
covering. The plywood • fuselage had an oval cross section and 
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tapered tr -s horizontal ivecV^e. As in the Greif, the landing gear 
con-si's-ted of -two tandem-balls." ' 'The- "ailercns 'TO^ narrow and 

long', -The- eleVatoT and 'ru-Mer were 'rectajigular.' • There was no 
fin :nor ' stabilizer. This glider- had the following chafacteris- 

•Span 
.Length 
Wing arq.a 

P^ing loading , ........ 

^. Wc5ight of,, fuselage ..... 

Wt. .of central, wing. ^ec- 
'"■ ■■ : • tion' ■ ■ ' ■ • " " ■ ' ' 

Wtv of each'' 6^nd' se'ction at " 

T'ing . . ............. ;. 

Wt. . of . ele vaster ^ , 
Wt.. of rudder . - ^ 

Total, weight; . : 

Especially .remarhable were the ^^inking sp.eed. of ; only •. 

■0.447 m/s -J..- :•. (1.467. .ft. /sec.) 
aiid .the gliding: angle .of 28. 8-. degrees.-. ' 

The ■p.<;ilikan was\nct.:.finish.ed in tlrne- for : the 1-9-23 Ehon con- 
test. In the 1984.Rositten soaring^! light contBs't-,- .'Uinder the . 
piloting, of Koch, : it rna.de a flight of 30 minutes above a- compar- 
atively Siiiall dunei; 
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1923 Glider "Der Dessauer" 

This glider (Fig. 8) was designed and built by members of 
the Dessau Aviation Club with the backing of the "Junkerswerke" 
of Dessau. The. wing was made with a single spar and a torsion- 
proof plywood leading edge and was divided in the middle. The 
lower flanges of the two sections of the v/ing spar were joined 
at this point and were secured to the fuselage by an adjusta- 
ble fitting for the purpose of trimming the aircraft. The upper 
flanges butted together and were thus firmly held by compres- 
sion during flight. For cbnstructional reasons the wing halves 
were given a uniform cross section (Gottingen profile 289), while 
the thickness was gradually reduced in the outer portions. The 
fuselage tapered to the elevator, its main bulkhead being pen- 
tagonal. The fuselage wa,s built without diagonal bracing, since 
the plywood "covering distributed the stresses. The landing geax 
consisted of a central runner with an air-cushion shock absorber, 
the same as was first used by the "Geheimrat." On each side of 
'the fuselage the wing was -attached to the ma.in bulkhead by a 
short strong strut. In order to 'soften the landing shock, rub- 
ber pads were built into the struts, which yielded about 5 3mn 
(0.2 in.) under compression,, but remained perfectly rigid under 
tension. This glider had an adjustable stabilizer virhich, like 
the fin, was entirely covered with plywood. The ailerons and 
rudder were- quite large, while the stabiliser was compaxatively 
small. The aileron controls were constructed on the principle 
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01 dif f ereiitia.1 steering, i.e., a given do\mv/ard deflection of 
one aileron corresponded to a, greater upv;ard deflection of the 
other aileron and vice versa. . The steering controls were actu- 
ated by rods and bent levers. . The chief characteristics were 
fxB follows: . ■ 
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In the Rhon contest excellent results v/ere obtained by the 
pilot ' Thompson. In this glider the inertia mo:Yients v/ere elimi- 
na.ted as uiuch-as possible by a good, distribution of the load, 
thus- enabling excellent curving flight. On the next to the last 
flight day,' the wings broke just above the ground, apparently due 
to the resonance vibrations, which were favored by the rubber 
buffers built into the side struts,, and the ^ glider was dashed to 
pieces. 
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1922 DaJrnstadt Glider "Geheimrat" 

This overhung high-wing monoplane was designed by Nicolaus 
and Hoffiriann and built by the Darmstadt "Bahnbedaxf " Company 
(Fig. 9). It Was owned by the Aviation Section of the Darmstadt 
Technical High School. It had a span of 12.1 m (39. 7 ft.); 
length 5.45 m (17.88 ft.); chord 1.41 m (4.63 ft.); wing area 
14.5 m^ (153.92 sq.ft.). The v/ing was made in^ three sections. 
The central section ha.d a span, of 5 m (19.68 ft.) and a uniform 
profile v/ith an upper camber of 24 cm (9.45 in.). The trapezoidal 
end sections each had a span of 2.75 m (9.02 ft.) and tapered uni- 
formly. The wing had a main and auxilia.ry spar and eould be ro- 
tated around the former by means of the control stick aind push- 
rods. The leading- edge was covered with plywood. The laterc2 
control was exercised in the- usual way by ailerons. • The fuselage 
was 4.92 m (13.14 ft.) long and ho^d a rectangular cross section. 
It was strecunlined and ran into a horizontal.. wedge. . The landing 
gear consisted, of two low runners at the outer edges of the fus- ^ 
elag.e* The space between the fuselage and runners was occupied 
by an air cushion protected by sheet duralumin. ^ The balanced 
undo;mped elevator had an area of 1.4 m^ (15.07 sq.ft.) and v;as 
operated by a lever beside the pilot ^s seat. The elevator could 
be given the best, angle of attack for the prevailing wind condi- 
tions and then locked in position during the flight. In front 
of the 0.35 nf (-3.77. sq.ft. ) rudder, there was a fin of 0t47- m^ 
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(5.06 sq.ft.)* The wing weighed 43 kg (94.8 lb.); the fuselage 
28, kg (61.7 lb.).- The wing loading, was 11.5 kg/m (2.36 lb./ 
sq.ft.). 

This glider accoiTtplished excellent results in the 1922 and 
1923 Rhon contests. In 1922 Hackmack flev/ 1.5 hr. and reached 
an altitude of 320 m (1050 ft.) above his starting point. In 
1923 Thomas. won the first prizes for the greatest single and 
total flight duration. 

1922 Dresden Monoplane Glider 

This wing-steered, strutted, high^-wing monoplane (Fig. 10) 
was designed by H. Muttray and R. Seiferth of Dresden, and was 
built by members of the Dresden "Aviation Club. It had. a span of 
12.2 m (40 ft.);, chord 1.35 m (4.43'ft.); wing area 15.5 m^ . 
(166.84 sq.ft.); aspect ratio, 9.5. The v/ing was made in four 
sections, the two-meter end sections being removed only for 
railroad transportation, to enable it to be loaded into an ordi- 
nary closed car. The -wing had a box spar with internal diagonal 
bracing "ajid open-work side walls. The leading edge' of the- wing 
was covered with plywood. The spar was computed for a safety 
factor of 7. Taking into consideration the centers of gravity 
and pressure of the wing, -the position of the axi'^ of rotation 
of the v;ing -was -so chosen -that no stresses were developed in the 
control stick during normal flight. The wing v/as jointed to the 
fuselage by -a special form of cabane. The wing (Gottingen pro- 
file 441) tapered only neajr the tips, where it changed into a 
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streamlivie'd' profile' vath zero incidence. The' wing tips were 

pointed, so as to prevent the formation of eddies or voi'tlce's* 

Each half of the wing was . supi)Orted by t^^^c struts which met at 

the v;ing. Th'e win^gs could therefore' be totatad in unison for • 

vertical steering" and oppositely for banking* The fuselage' had 

a jaaxiinuiTi rectangular cross "section of 60 x 70 cm (23,6 x 27.6" in. 

and tapered to a horizontal wedge for attaching' the" balanced 'un-- 

damped elevator of 1.9 (20*45 sq.ft.) area* The 0.55 

(5.92 sq.ft.) rudder followed a* fin of 0.66-m^ (7.1 sq.ft.).. The 

rudder -vms ..actuated by, a. special lever in thp. cockpit. Normally, 

however., the . elevator yj3.s not operated during.. flight. In..th.e 

. . . * . '. . . . « . _ • 

1923 contest the wings and .elevator were so coupled that o-n .in- 
crease in the. angle of -attack. of the v/ings .procluced a. correspond- 
ing . deflection of the elevator in the sanie direction.. This sinul- 
taneous deflection. .of the Virings.aiid eleyator was intended to en- 
able the fuselage to retain its normal position, .so as to avoid 
longitudino-l inertia mo.ments. ..The .bow of the fuselage was shaped 
by ash strips and covered, with plywood. The landing gear v/as; the 
same as on. the Dresden- biplane. The weights of the monoplane 
were as follows: .... 



Wing 


55.2 




(121.7 lb.) 


Fuselage 


45.1 


II 


( 93.4 " ) 


Rudder 


3.5 


II 


( 7.94 " ) 


Elevator 


4.6. 


II 


(• 1Q.14 " ) 


4 steel tube struts 


- 10.0 


It 


( 22.05 " ) 
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. Weight, empty 75 kg (165.3 lb. ) ' 

Including 75 kg (165. 3:1b.) for the weight of the pilot, the 
Wing Ipading was . 12.5 kg/m^ (2.56 lb. /sq.ft.) . 
Numerous successful flights were made: over the landing 
field of the -Dresden Aviation Club in the "Erzgebirge" (Erz moun- 
tains). The lift-drag ratio was found to be 1:14.6 .in still 
air. In the 1923 Rhon contest , one wing broke .about 200 m (656 
ft.) above the- valley and the glider went into a spin and crashed, 
thereby, losing its elevator.- also. .Through a lucky chance, the 
pilot • Muttr ay escaped, with a.. broken leg and a. few .abrasions.-. The 
wing-break, in spite of the sevenfold safety factory, was exp.lainec 
by the p3?©sence of : an unnoticed internal defect produced by a.- pre- 
vious' fall. 

1923 Messerschmitt Glider '^S 13" . ^ 

Up to the "S 12" Haxth o-nd Messerschmitt ha,d developed their 
gliders together. The "S 13" was, hov/ever, designed and built by 
Messerschmitt alone (Fig. 11). He abandoned the previous two- 
stick system and installed only one control stick. The stabil- 
izer Was made adjustable by means of a lever which could be 
locked in position. The wing warping v/as effected by a strong 
steel torsion tube mounted parallel to the wing spar. The span 
was 14 m (45.93 ft.) and the length 4.9 m (16.08 ft.). The wing 
was made in three sections and had a single spar, with alternate 
main -and' auxllisiry ribs. The fuselage. wa-S rectarigular In crbss.. 
section and streamlined longitudinally. For landing gear, it 
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had a lonp: central sprinr runner. The" winp:.- was- attpxhod to each 
side of the' fuselaf^e by' a short strut; The v/ing warpine wa.8 par- 
allel for one-third of the winrc arid dif f erential for the remaiii- 
inr: two-thirds. The balanced uhdanpod" elevator - was like^/rise oper- 
ated- by a rod, cables beinb: euiployed' only for ^ the rudder ' Only 
the central* section of- the- winf: was" doped, -.sp' as. not to- interfere 
with the v^arpinp. - ■ , = 

•With the '-^S- 14., "-.which differed but slifchtly . from the; I»S- 13,*! 
Hackniack .made,.. In the 1923 ' Rhan. .soar ing-f 11 :-:ht.. ^ a "s.torm" 

soar i.nj:^ flirrht' over ..land and attained a niaximum. altitude of;. .3.03 
(994 ft, ),.'.: Another .;p:lidor of. this type',, equipped with a. .500- cm^ 
(•30.51 cu...in-..) .DouV:la3 enr:ine, on .June/ 19, 1924, . romained. In- the 
air at Bamberfic for 43 minutes and reached an altitu^.e of 600 m 
(1968 ftO-* ■■'•y : ■ 

Translation, by. ;Ikrir:ht M. .kiner,- 

National Advisory Committee 

for Aeronautics.. ■ . ... ... •. ; 



♦This Memorandum will be followed by Technical Memorandurp No. 434, 
"Glider Construction and Design,"" \>y same author, 
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Fig. 2 Dresden biplane glider 
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Fig. 3 Darmstadt glider "Edith" 
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Fig.4 Darmstadt glider "Konsul". 
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Fig. 6 
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Hajmover glider "Grsif". 
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Fig. 8 Glider "Eer Dessauer". 
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Fig. 9 Darirstc?.dt glider "Geheinirat". 
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Fig. 10 
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Fig. 10 Dresden ruonoplane glider. 
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